The aim of this study was to follow up a sample of physicians who began core medical training (CMT) in 2009. This paper examines the long-term validity of CMT and GP selection methods in predicting performance in the Membership of Royal College of Physicians (MRCP(UK)) examinations. We performed a longitudinal study, examining the extent to which the GP and CMT selection methods (T1) predict performance in the MRCP(UK) examinations (T2). A total of 2,569 applicants from 2008-09 who completed CMT and GP selection methods were included in the study. Looking at MRCP(UK) part 1, part 2 written and PACES scores, both CMT and GP selection methods show evidence of predictive validity for the outcome variables, and hierarchical regressions show the GP methods add signifi cant value to the CMT selection process. CMT selection methods predict performance in important outcomes and have good evidence of validity; the GP methods may have an additional role alongside the CMT selection methods . KEYWORDS : Assessment , CMT , core medical training , CT1 , interviews , machine-marked tests , selection , validity
Introduction
In the UK, up to 3,000 junior doctors apply annually to core medical training (CMT), through a nationally coordinated process, to train as physicians. 1 To ensure that individuals selected for training will become competent in practice, selection assessments must be valid, fair and legally defensible. 2 In particular, establishing the predictive validity of a selection method is central to understanding the extent to which a method can predict applicants' future performance. 3 This
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The predictive validity of a situational judgement test, a clinical problem solving test and the core medical training selection methods for performance in specialty training ensures that selection methods identify the best person for the role.
To date, there has been no published evidence of the longerterm, predictive validity of the CMT selection process. However, a 2009 study explored the GP machine-marked tests (MMTs) for shortlisting into CMT . 4 Patterson et al included two invigilated MMTs:
1 a clinical problem solving test (CPS), designed to measure applicants' ability to apply clinical knowledge in a relevant context and make clinical decisions in practice 2 a situational judgement test (SJT), where applicants were presented with text-based scenarios of professional dilemmas they may encounter at work and asked to identify an appropriate response from a list of alternatives.
This 2009 study demonstrated that the GP MMTs were reliable and predictive of subsequent performance in CMT selection interviews, suggesting that the MMTs may be a useful selection methodology for CMT in the UK. However, to date no validation work has been conducted to further substantiate these findings, even though the 2009 paper suggested that future research studies should explore the prediction of longerterm outcomes, including progression during training.
This study expands on Patterson and colleagues' 2009 research by following up the same sample of physicians who began training in 2009 to examine the validity of the selection methods in predicting performance in the Membership of Royal College of Physicians (MRCP(UK)) diploma examinations. It is important to explore this longitudinal predictive validation data to assess the reliability and validity of the CMT selection process for selecting trainee doctors who are likely to be successful during CMT. 5 In this paper, we present research that explores the extent to which the various selection methods predict important longer-term outcomes. The selection methods explored in this study included the MMTs along with the CMT selection methods.
After successful completion of the UK Foundation Programme (or comparable training experience), doctors are selected into CMT through a standardised and nationally coordinated process, including shortlisting (on the basis of achievements and qualifications) and an interview process. The interview includes three stations: Station 1 measures suitability and commitment to the specialty (and is also a review of a candidate's portfolio); Station 2 measures communication skills during handling of a clinical scenario; and Station 3 measures professionalism and governance and also includes an exercise for reviewing responses to an ethical scenario. Once appointed, during the course of CMT, trainees undertake the MRCP(UK) examination and must pass all three parts of this exam before they become eligible to enter specialty training at ST3, where they can apply to specialise in one of over 30 different specialties, such as neurology, cardiology and dermatology.
In order to explore the longer-term validity of the MMTs and the CMT selection methods we posed the following research questions: 
Methods

Design and sampling
The selection data (MMTs and CMT selection methods) for all applicants who applied to both CMT and GP specialty training in 2008/2009 were used, as well as data from CMT applicants who did not apply to GP training, but completed the MMTs as a pilot. In the original study by Patterson et al , 4 two validation studies were conducted using different research designs. The 2008 sample was a retrospective evaluation to explore a cohort of applicants who applied to both CMT and GP in the 2008 recruitment round (n=1,711). The 2009 sample was a prospective evaluation of the MMTs conducted alongside live selection; however, applicants knew that this was a pilot and that MMT marks would not influence selection decisions (n=1,265). Data for all applicants from the 2008/2009 CMT selection process were matched to MMT scores using General Medical Council numbers. There were 2,569 applicants to CMT in 2009, 2,434 of which made a second application to a different training region. In instances where the applicants applied twice, we used their first application scores for the analyses. However, if the applicants accepted an offer resulting from their second application, then these application scores were used instead.
Measures
Predictor variables MMTs The CPS and the SJT tests were invigilated tests. The CPS had 87 items and lasted 90 minutes; the SJT had 50 items and lasted 110 minutes. Cronbach's alpha of the CPS paper for the sample used in this study were 0. CMT selection methods A utomated scores out of 64 marks were produced based on self-assessment of achievements and qualifications for shortlisting candidates. Successful applicants were then invited to a standardised interview day, which included three interview stations measuring aptitude/skill in six areas: suitability and commitment to CT1, achievements to date, clinical skills, communication skills, handling of an ethical scenario, and professionalism and governance. In this study, we used the overall interview score out of 60 marks.
Criterion variables
MRCP(UK) examinations
The MRCP(UK) examination entails three components: parts 1 and 2 are both written exams, the third part is a clinical examination (practical assessment of clinical examination skills -PACES). The MRCP(UK) supplied scores for all MRCP(UK) examinations attempts from 2008 to 2012 (a total of 7,583 attempts). CMT/MMT selection method data and the MRCP(UK) examination data matched successfully for 2,569 applicants.
Final sample
Of the 2,569 applicants, 41.8% were male and 57.6% female (0.7% data missing); 59.1% of applicants trained in UK medical schools, 40.9% in non-UK medical schools. The mean age was 29.7 years (range 24-60 years). 44.5% of applicants described themselves as white (36.1% white British or Irish), 36.3% as Asian, 6.3% as black, 4.6% as Chinese, 3.6% as mixed and 4.6% as other. Table 1 shows the descriptive statistics for all study variables. All variables were normally distributed, except the PACES score, which showed a slight negative, but non-significant, skew.
Results
Analyses were conducted using SPSS (Version 22.0). Outliers were deleted pairwise within cases prior to analysis in order to maintain sample sizes and not distort the findings. Correlations (Pearson's r ) between CMT/MMT selection method scores and MRCP(UK) examination scores were calculated to examine the relationship between the selection methods and examination scores (Table 2 ) . a To what extent do the CMT selection methods and the MMTs correlate with subsequent performance on MRCP(UK) examinations?
All predictors were significantly correlated with each other (p<0.001) and were significantly positively correlated with the outcome variables (p<0.001), providing initial evidence of the predictive validity of the selection methods. As might be expected, the strongest association was found between the CPS and both the MRCP part 1 and part 2 ( r =0.69 and r =0.57, respectively; p<0.001), which all assess clinical knowledge. Similarly, for PACES, the strongest association was found with the CMT interview score ( r =0.45, p<0.001), followed by the SJT ( r =0.40, p<0.001) as these assessments all focus on nonacademic attributes.
What is the incremental predictive validity of the MMTs over CMT selection methods in predicting MRCP(UK) examinations?
Hierarchical regression analyses explored the incremental validity of the MMTs over the CMT selection methods, with MRCP(UK) as the outcome. CMT shortlisting and interview scores were entered into the first step of the model, followed by the CPS and SJT in the second b (Table 3 ) . CMT shortlisting and interview scores account for 16.7-30.0% of the variance in MRCP(UK) diploma results, while the CPS and SJT explain an additional 6.3-21.6%. Furthermore, Table 3 shows that for part 1 and 2 exams, the CMT selection methods are significant predictors, but after the addition of the MMTs, their effects become less significant whereas the CPS is highly significant . Conversely, for PACES, the addition of MMTs reduces the significance of the CMT selection methods and the SJT becomes a significant predictor.
Discussion
In this study, we examined the longer-term predictive validity of the MMTs used in the GP selection process, along with the CMT selection methods, in predicting MRCP(UK) examination results.
All MMT and CMT selection methods were positively correlated with performance in all MRCP(UK) elements. In addition, the hierarchical regression analyses show that the MMTs add n is smaller than total n for each correlation because of matching data. **Correlation is significant at the 0.01 level ***Correlation is significant at the 0.001 level (2 tailed). CMT = core medical training; CPS = clinical problem solving test; MRCP(UK) = membership of Royal College of Physicians (UK); PACES = practical assessment of clinical examination skills; SJT = situational judgement test.
incremental validity (added value) to the CMT selection methods in predicting the subsequent performance in the MRCP(UK) part 2 and PACES. Although the SJT is significantly negatively associated with performance in the part one exam (B=-0.056, p<0.05), upon examining the 95% confidence interval for the beta coefficient (-0.02, -0.00), it is likely that no relationship exists between the SJT and the part 1 exam, or that it is in fact negligible. Therefore, these selection methods, including those originally designed for GP rather than CMT, have good predictive validity in identifying applicants who perform well in MRCP(UK) examinations undertaken during CMT.
The results also show that the selection methods have differential prediction throughout the training pathway and for different types of criterion outcomes, with the CMT interview and SJT being stronger predictors of PACES, while the CPS was a stronger predictor of the MRCP(UK) written examinations (part 1 and part 2). This is to be expected as the SJT, CMT interview and PACES assess professional attributes centred on 
Implications
Our results confirm that the CMT selection process predicts subsequent exam performance in CMT, especially PACES. In addition, based on the available evidence, our results show that the MMTs may also be an appropriate assessment measure for shortlisting into CMT. The CPS offers potential value-add in predicting performance in part 1 and part 2 of the MRCP(UK) examination. Furthermore, the use of an SJT may offer an additional and standardised way to shortlist applicants prior to the interview phase. Thus, the MMTs could add value to the CMT selection process. Using the MMTs could be particularly useful since they are not only standardised, but more recently completed via computer-based methodology, which allows data to be collected instantly. That said, the implementation of any new selection method is not without controversy [6] [7] [8] and would require piloting for acceptability and deliverability. We would also recommend conducting job analysis research to ensure that any new machine marked tests were consistent with the CMT role. This approach has been taken in other, similar, healthcare roles. 9 Limitations and recommendations for future research One main limitation of this research that should be noted is that our use of examination outcomes may have limited the observed predictive validity of the selection methods. Examination scores at first attempt are generally more predictive of future performance; however, trainees are usually allowed multiple attempts at each exam. In terms of CMT/MMT selection scores, only scores relating to a successful offer were used (which may be less predictive than first attempt scores). The reason why these scores were used, though, is because candidates were allowed to apply to two CMT programmes across different regions, which could lead to variations in the selection process. Scores relating to a successful offer are therefore more relevant to validate since these are the ones used to rank candidates into their preferred placements. We recommend that future research aims to establish whether the selection methods predict subsequent in-training performance, by examining the relationship between selection data and workplace-based assessment and/or supervisor ratings, for example. In particular, evidence has shown that SJTs are stronger predictors of performance when trainees enter higher clinical practice 10 and this would provide an opportunity to further understand this finding.
Conclusions
Overall, findings from this study offer good evidence of the validity of the CMT selection process. In particular, the results show that the CMT interview is a strong and valid predictor of performance in MRCP(UK) examinations. There is also some evidence that supports the value of the CPS and SJT in predicting performance in CMT selection and end of training, suggesting that they could be a practical methodology for adding further value to the CMT selection process. ■
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Notes
a In selection research, a correlation of 0.30-0.50 can be considered to be moderate, while above 0.50 is strong (particularly within the context of selection, where range restriction may occur at the lower end of score distributions).
11
b A variance (R 2 ) value above 2% can be interpreted as a small effect size, 13% medium and 26% large. 
